Introduction
Certain varieties of many species of plants develop their fruits parthenocarpically or without fertilization. The apple and pear occasionally produce parthenocarpic fruits but generally under special nutritive conditions (10) . In some varieties of grapes, figs, bananas, and oranges, parthenocarpy is of great economic importance (4, 14) . Because of this naturally occurring phenomenon, attention has been directed toward inducing parthenocarpy in other fruits and vegetables by the application of hormones of various synthetic growth-regulating substances.
Early investigations by GUSTAFSON (9) on chemically-induced parthenocarpy stimulated research in this field and, at the present time, it is possible to produce parthenocarpically several different vegetables, as well as fruits of some ornamental plants. Similar attempts to increase fruit set or to induce seedlessness in some of our more important tree crops, such as the apple, orange, and grapefruit (1, 8, 11, 15) have failed entirely. A review of literature has revealed that all attempts to promote parthenocarpic fruit development in a temperate zone commercial tree fruit, where it did not already occur naturally, have been unsuccessful. This paper presents the results of preliminary experiments that were successful in chemically inducing parthenocarpic development of fruit of the Calimyrna fig. Of the four most important fig varieties produced in California, the Mission, Adriatic, and Kadota, which are considered to be of the common type, are characterized by being completely parthenocarpic. On the other hand, the Calimyrna, the leading drying variety in the state, is of the Smyrna type, and exhibits the typical characteristics for this group by being almost completely non-parthenocarpic. The Placing the caprifigs in the orchard is laborious, expensive, and is, of necessity, based largely on experience rather than on a standardized procedure. Over-or under-caprification must be avoided, an optimum that is very difficult to achieve. The former favors the incidence of internal rot or endosepsis, a disease spread by the wasps, while the latter reduces the quality and quantity of yield. For a complete discussion of the process of caprification and its problems the papers of CALDIS (2), CONDIT (5), and SMITH and HANSEN (12, 13) are suggested.
The entire operation of caprification is costly, and to say the least, haphazardous. It is plainly evident that the fig grower would be interested in new techniques which have as their objective elimination of caprification from the list of cultural operations associated with the production of Calimyrna figs. With this in mind, investigations were initiated to determine the possibility of promoting parthenocarpic fruit development by the use of certain synthetic growth-regulating chemicals.
Materials and methods
Three synthetic growth-regulating chemicals were used: 2,4-dichlorophenoxyacetic acid (2,4-D), f8-naphthoxyacetic acid (NOA), and -y-(indole-3)-n-butvric acid (IBA). All three were applied as water suspensions or solutions, and, in addition, the latter two were applied in oil emulsified in water. For the water-based formulations, the 2,4-D and NOA were dissolved ini a minimum amount of ethanol, which was then diluted to give clear solutions. The IBA was prepared according to the method given by WITHROW and HowL1vrT (16) , using ethanol and gum arabic. A preparation containing both NOA and IBA was made by combining the stock solutions in the desired proportions. The oil-based formulations were prepared bv dissolving the NOA and IBA in a minimum amount of normal butanol. This solution was then added to a light emulsive oil, the normal butanol serving as a mutual solvent. The oil stocks were then vigorously hand shaken with the required amount of water to give emulsions of the desired concentration of active material. Here also, a preparation containing both NOA and IBA was made by combining the stock solutions in the desired proportions.
Two methods of application were employed. 
Sprayed
The above materials and concentrations were selected after a general survey of the literature was made on chemically induced parthenocarpy. Treatments were made on three different dates, May 24, June 5, and June 12, 1947, using a different set of branches on each date. These dates approximated the beginning, the middle, and the end of the normal caprificatioIl period. Paper bags containing caprifigs were placed in the orchard on May 29 and removed on June 20. The branches used were selected for uniformity of size and number of small figs, and all treated branches bore 5-7 figs larger than 0.4 cm. on May 23. Randomization of treatments was not attempted, the branches being used as found. To prevent pollination by the fig-wasp, all selected branches were bagged on May 23 (whether they were treated on that date or later) with white muslin bags commonly used for this purpose, and remained covered until June 24. Three branches were used as replicates for each treatment, except for the oil emulsion sprays, where only two were used.
At the time of the first treatment, and at frequent intervals thereafter, measurements were made of the transverse diameter (in mm.) of each treated fig on each branch, numbering the figs from base to tip of the branch. In addition, observations were made on the color and shape of the treated figs, and on the condition of the foliage. As controls, 10 untreated and unbagged branches, scattered through the various treatments, were measured and observed. In all, about 175 branches were used on 40 trees, and the development of over 1000 figs was followed for a period of 90 days.
Results and discussion The injection of water solutions or suspensions of growth-regulators into the fig cavities through the ostioles failed, with three exceptions, to induce fruit set, and all such figs shriveled and dropped from the trees at the same time as uncaprified control figs. The exceptions to these results were IBA at both concentrations and NOA + IBA at the lower concentration injected into syconia toward the end of the caprification period (June 12). From this treatment several of the figs at nodes 1 to 3 reached normal size and were mature, but seedless, just 12 days later on June 24. This was a phenomenal response as evidenced by the fact that the caprified con-trol fruits did not mature until the first week in August. On the other hand, parthenocarpic fruits, induced as a result of spray treatments, were slower to mature than the caprified control fruits, as will be discussed later. The significance of this abnormally rapid fruit development is not understood as yet.
No apparent foliage or twig injury was present on any of the branches bearing syconia that were injected. Spraying Data in table I suggest that there is a relatively short period of time during which there is a maximum number of syconia on the tree that are in a receptive condition for pollination or for being set parthenocarpically. Although the time between the first and second and the second and third applications of a particular preparation was only 14 and 8 days, respectively, in general, the treatments applied about the middle of the caprification period resulted in a much higher percenitage of fruit set than treat- According to CONDIT (6) , the pulp of the fig is composed of the inner part of the meat, the perianth and floral peduncles, the parenchymatous outer cell walls of the ovaries, and the seed. The parenchymatous tissue surrounding the floral organs becomes greatly enlarged and serves as storage tissue. As the flowers mature, they may completely fill the cavity and form a solid pulp as is characteristic of caprified Calimyrna figs. In some instances, floral organs in the induced parthenocarpic figs did not enlarge to the same degree as those in the caprified figs, leaving their cavities incompletely filled. Repeated applications of the growth-regulator to the same fruit might possibly correct this condition.
The pulp of the caprified figs was light strawberry in color while that of the parthenocarpic figs was light amber yellow. The flavor of the two types of figs was the same, so far as could be detected. Apparently the lack of seeds did not detract from the flavor of the parthenocarpic figs. Sugar analyses showed that the dried caprified figs contained 30.0 per cent. sugar and the dried parthenocarpic fruits 27.4 per cent., all the sugar being of the reducing form in both cases.
A problem of rather serious consequence accompanying the production of Calimyrna figs is the splitting of the fruits during the period of final swelling or just before ultimate size is reached. Although no data have been published to support the conclusion, a considerable amount of evidence has been accumulated which suggests that splitting is the result of an inherent physical weakness of the variety which is particularly pronounced under conditions of high relative humidity. When the humidity is high and transpiration of the leaves is reduced, it is thought that fruit splitting occurs as a result of increased turgor pressure (3). The percentage of split fruits varies from location to location and from season to season but instances have been reported where splitting had occurred in practically all of the mature figs examined in several orchards (12 3. A higher percentage of figs were set when treatments were made about the middle of the caprification period than when they were made either at the beginning or toward the end of this period. By applying an aqueous spray of indolebutyric acid at the proper time, the data presented indicate that it may be possible to set parthenocarpically nearly all the syconia on the tree.
4. The injection of these growth regulators through the ostioles and into the cavities of figs, produced no consistent parthenocarpic development. However, some figs treated in this manner reached full maturity in 12 days, as compared to approximately 80 days for caprified and 95 days for parthenocarpic figs induced through spraying.
5. Parthenocarpic figs were not markedly different from caprified fruits as regards color, size, shape, flavor, and sugar content, but they were completely seedless with no sclerification of the ovary walls.
